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Abstract 



PROBLEM TO BE SOLVED: To provide a transmission method of transmitting a plurality of symbols from a base 
station of an MC-CDMA telecommunication system to a plurality of (K) users. 

SOLUTION: Each symbol (d k ) to be transmitted to a user is spread over a plurality of (L) carriers (I) by encoding 
sequences (c k (l), c k ext (l)) to generate a plurality of corresponding frequency components, and the base station is 
provided with a plurality of (M) antenna elements. Thus, the frequency components generated by symbols of 
users (k) are weighted with a plurality of (M) weighting complex coefficients (w k *(l, m), m=l, M) to obtain a 
plurality of (LM) weighted frequency components (z k m (l)), the weighting coefficients are for the users (k), the 
carriers (I) and the antenna elements (m), and the plurality of weighting coefficients are obtained from 
estimates of channel coefficients (h k (l, m)) of down link transmission channels between the antenna elements 
and the users for each carrier frequency. 
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w^XlJ'C?*,-^ ( 26 ) 

[0100] 

C n tt s ffi ffit #J ^ 1 = 1 LEjfLTc, (1) ■ c,' (1) =17»8J;5ft 

fe © V 3d 5 ±1 , M * 7 * ^ ^ a - 7 "7 - ;l/ffi M ?U ( c g ( 1 ) e { - 1 , 1 } ) 

tfM£ftS«-&Kf±, ^S© «fc 9 £ * 6. tMftf 3 C £ «<t?fr S c 
[0101] 



(16) 
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[ ft 2 9 ] 

*M%+° 2 ' 1 **)\ (27) 

[0102] 

Mit*? Z> C fc^ff 5, gt^TSMC-CDMAfiati, I 2 t i I§ W 1 1 ^ 

ft T ft D , 15©S6fat^3.-;l/2 l o g ~ 2 sOgfcEI — ©t^a — ;l/4 1 0 g ~ 4 
50 g «:fI^So L L , «g|CMC-CDMASIl (05) t g & D , FFT 

[0103] 

SISnS^STSS*, IflT'S F T F ^ * h;l/ Wg *©a*#lt«»(C«fc D H ff * 

i-S?yy*^^(c, * fc tt S A, if ^ £ (C w if m T 3 o 
[0104] 

*58ioi2©iiugffiicj:nfcf, ^^yjy^f t^;HISh g ( 1 , m ) liM c - 
cDMAiiitct^ffligjn, « s w t§ ft # § ffl fflo t- m R * ft 5 o 

[0105] 

, MC-CDMASflB^Stl^^TS F T F 7-f ;H'J yj'SiffltSC t£4 

[0106] 
[S30] 

[0107] 

* ft , ^ f t ffi ft © -fe >y h q g f ( 1 ) , 1 = 1, .... Ltf, Sffll7SiIil»S»* 
[0108] 

gy © % m m -e a , if w * s> * - * 3 8 otw/M&s/c&t^ffl^ftsffiJtSffi©^ 

? h ;l> ( " ) h g c fi , a - if g © S flfl if * ^ * ^ p, 2f Hi 5 ft 5 o J; D l¥ ffl £ f± , ^ * * 
;HIIh 8 ( 1 , m ) «:&©J;5£#PMT?feS£M£nSo 

[0109] 
[S3 1 ] 

*,(/,«)= A f fc»>, f W (29) 

[01 10] 

fetch, ( - ) h g ( 1 , m ) f± a - if g © S M V 9 % =}- + (R?Ml$£itKl$ti>o<t) 
tilts) t ffi 3 L , tj g ( 1 ) (if t^;KOlSK7i-^>^tfiSt-S„ M C - 
CDMASIgti, 7>ff71/^t<i;Da-f g i^§iJnsi^©DOA*^f| 

(-) h g (1, m) ^ISL, £ ft ?>©«£« (") (-) h g CI. m) * * * h ;l> ( 
" ) h/OfiE^tLTMfflt-S. r (-) hgtt, hC±(C-tf$SC^ito 3: , 

(") (-) hgtt, h © ± tc - & t) * SBE^CllC^feSCtifelt. J 

[01 1 1 ] 

I3t±> LOlfKaSMC-CDMASiittttfffltSfcfeOSii^iUS 
fitit, t^a-/l-5 1 0 g ~5 5 0 g m 5 © *f JS T S * ^ a - ;l/ 2 1 0 g ~ 2 5 0 g «h 
H3 1171-^'^lfiij (1) ©Jfflttt C C TfcU M©fIS©#M7£ 
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©i-3tit)i] 8 (1) &5I*?ti§fft§iq 8 f (1) , 1 = 1 L t i D 15 SE 

* ns o 

[0112] 

* 56 AH © fc 9 1 © W f 0 * H « « , MC - C DMAi'XfiOgi&fg^^tS nJitt 
i<:fe5o liE^nixfcat, fEICMC-CDMAi'Xf f J HI nj i£ « fi ft 
^ ( * f± ft ^ M ) © ffl S \c J; t) 0J PI £ ft , * © fiK ft tt . ^^^IStSi^ElR? 

fi a k w- s a - +f # m « , m s * s a - if t - ft & ft ^ * s € s -r s <: t * ri m k 

t§. «t t) l¥ ffl E fi , a - if k £ k ' tfUfiWlcSftSSW^^^ft^ttSti^* 

* 1? , a - if k K T -e tc SO D Hi T 5 ft T ^ S ft ft ft ^ c k ( 1 ) , 1 = 1 L Z a - 

if k ' tcfeBSiJ^T-TSdfcjb^^So 

[01 13] 

Hi © pI fg * SO ^ T ^ ^ £ «fc ft tt\ 7 * x -i 7* a - if © S f 0 m aJ tl & ft i( ft ^ © » L 

z m *. r l * o m & (i^s, f u ffl bj be & ft a & a s t v e so ^ t m & v , l ^ t * ^ # 

S$?tiSip) , ft fBc ft ^ ii , fll * l£ 2 A © a - if k «fc tf k + L # m - ft « ft ^ c k 
^ftttSi^ tgl^lllTc,, c 2 , . . . t? H SO US T * ft 3 o 3.-ifkfe«fctfk + L^ 
SI <K © S ^ * ^ + « ^ T # E 4 IZ S T * * S '> S # S k tb K It . J5lc, f 0 ffl rT fig 

* ft iK ft ^ © ± e 5 y 9 h x v =, y 7* )i ft % m m t s d t ^ s n * n s 0 j; o if ffl 1 1± 
, f#ci^Q p (ftfcbpG { i , .... p } ) e m t s a - if k ^ y ^ )]/ * m m L % 
w- ft tf a s a ^ « , * © y ^ ^ t ^ © $ ?u * s w -r s 0 

[0114] 
[® 3 2 ] 

cr»=c^KW. (30) 

[0115] 

KL, a-f^yf y^XkHL i?)*t<Tfe J;<, P a^*k/L©SftgP^^ 
lb, k [L] tt^-©SiJ^^ab, c k ext (l), 1 = 1, .... Ltt(S*ftL-P© 
) I^Ip titSffiSl^iJ^iU m p ( 1 ) , 1 = 1, . . . , L(i7>^U^7^ 

[01 16] 

3f#©i^Q p tItSa~f tt^-©X7 7>7';Hi|^fr»BnSf;t!), ^-ftS© 

* ft ^ ft © ft «C m ( S (3 0) f£Uft§) «B3£L, fogs, Cft^Ca-if-tt 

, * 5§ hh t .fc 5 m m n m ic «t ^ r s w m ic # m s ft , ^o^^iR^st^ftSo c ft k m l 
t , is a a s * ^ ic m r s a - t so o ^ r e> ft s it, m % m m -e t± , « s it t± ss ^ ^ ft a 

^ o b^L, ft # © a - if' « ft ^ L T , ±E3Mfl^ffi(«:«fct)a«*nsSM4) , )lt^S^ 

it t~ * < , ^yft'hxv^yfv y y k <t s t » © M 7 > ^6. t f u 5$ * s it 5 0 

[0117] 

iitg^n^Mc-cDMAStitt, it^^a-yp ( m ^ (f it * * /c t± « s ¥ a 
) t Lzmmz ntc£>\ s n # k it m m * ft s <t 5 t , c © r / w x © ^ $ & « - as « 

, H^©-r^T©«t^HR-rsfcJ6©i|Il©#-7°n-b^HfEj;-3T, $fctt±IH«fg 
© 1 0^fcttffift^^ft^ftHff-rSfci6©#ffl©t L < tt7°n^7A^ftfcffift©7°n 

[ H ffi © ffi # a IIS HB ] 
[01 18] 

[0 1] *%it<t5MC-CDMAl©iCiI*«BWl<:,TtH7SS. 
[12] *56HH©Hl lt<t§MC-C DMASitlttfetiffl^ftS^l © 

MC-C DM Af ilOil^ilSWt^flt-SSo 

[13] *56HH©H2©^SS^llEj;5MC-C DMAliIttfeE«ffl?|al.l20 
[14] SRffl^f ■etteftt^SMC-CDMASilOiS^lHS^CgTIffeS 
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[15] 3Kf5)f tttsnt^sMc-c dm A^imm<Dmm^mm^K^rmi:-^^ 
[ & % cd m m i 

[01 19] 

310 IK, 3 2 0 f^/l/f^V^, 3 3 0 M St M , 3 4 0 jfflM, 
350 t^a— 360 K7l/;l//->'J7;HM, 370 ;yft, 380 
tf" W ^ P =l — JV , 4 10 a — ;l> , 4 2 0 F F T a — ;l/ , 4 3 0 t v> a — ;V 

, 4 4 0 * S> a - JV , 4 5 0 * S> a - 71/ , 5 10 * S> a - )]/ , 5 2 0 

, 5 3 0 * a — )l , 5 4 0 a — 71/ , 5 5 0 ^& a - ;K 



[0 1] 



[0 2 ] 
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(74)ftilA 100110423 
(74)f^iA 100084010 
(74)ftSA 100094695 

#g± fi£A K-t 

(74)ftSA 100111648 

#a± in 

77>XI, 3 5 7 0 8 U>7--bf7 7X 7, -fe-iX 1 0 8 0 6, 71/ • • 
a- 1 

F^-A(##) 5K022 DD01 DD13 DD19 DD23 EE02 EE14 EE22 



